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Aerosol Layer Product

Table 34: Lidar 5 km Laver Descriptor Record: Aerosols

Parameter Data Units | Nominal Eange Elem Brtes
Type Rec
Feature Optical Depth 532 Float 32 MNoUnits 0.0...3.0 8 32
Featuwre Optical Depth Uncertainty 532 Float 32 MNoUnits 0.0...TBD 8 32
Featuwre Optical Depth 1064 Float_32 NoUmnits 0.0...3.0 8 32
Feature Optical Depth Uncertamnty 1064 Float 32 NolUnits 0.0...TBD 8 32
o AR kB ARt St —annn_ae e anmn .. - - -
ExtincetionQC 3532 Ulnt 16 NoUmnits 0...65,535 8 16
ExtinctionQC 1064 Ulnt 16 NoUmnits 0...65,535 8 16
CAD Score Int 8 NoUmnits -101...105 8 8




Column Properties

Table 33: Lidar 5 km Column Descriptor Record: Aerosols

Parameter _?atn Units Nominal Eange = Bytes
Tpe Eec

Column Optical Depth Aerosels 532 Float 32 | NoUnts 0.0...3.0" 1 4
Colimn Optical Depth Aerosols Uncerfainty 532 Float 32 | NoUmts 0.0...9999 1 4
Column_Optical Depth Stratosphenc 332 Float 32 | NoUmts 0.0...3.0" 1 4
Column Optical Depth Stratosphenc Uncertainty 332 Float 32 | NoUmts 0.0...9999 1 3
Column Optical Depth Aerosols 1064 Float 32 | NoUnts 0.0...3.0" 1 4
Column Optical Depth Aerosols Uncertainty 1064 Float 32 | NoUnts EI.I]...S'EI.%S' 1 4




Aerosol Profile Product

Table 37: Lidar 5 km Aerosol Profile Record

Elem!

Parameter Diata Type | Unats Nominal Range Rec Bries
Extinction Coefficient 532 Float 32 km’ 0.0...1.25 399 1,596
Extnchion_Coeffiment Uncertainty 532 Float_32 km™ 0.0..9999 399 1.596
Aerosol Multple Scattering Profile 532 Float 32 | NoUnts 1.0 399 1,396
Backscatter Coefficient 1064 Float 32 | =’ km™ 0.0...0.03 399 1,596
Backscatter Coefficient_Uncertamty_ 1064 Float 32 | s’ km™ 00..9999 399 1,596
Exonction Coefficient 1064 Float 32 km™' 0.0...10 399 1,596
Exnnchion Coefficient Uncertainty 1064 Float 32 km™ 0.0..9999 399 1,596




There are two retrieval algorithms used in the standard
products
— Constrained retrieval

« Lidar ratio derived from layer transmittance measurement and
used as constraint on the extinction retrieval

— Unconstrained retrieval

« Lidar ratio needed by the extinction retrieval is estimated by an
aerosol typing algorithm

« Daytime aerosol retrievals are almost always unconstrained



The extinction retrieval solves for the particulate backscatter coefficient, 3 (r):

IBP (r) — IBI<I (r)/(rl\i (rN ’ r-)-I-Pz(rN J r)) _IBM (r)
Which is a simple re-formulation of the lidar equation:

,B,(l (r) :ﬂ’(Q r)/CN (rN) :[,BM (r)+,8p :|T r r)

These equations are the basis for an error propagation analysis of the
estimated error sources
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Error Estimation

Sources of error considered
«Calibration

*Aerosol lidar ratio

*SNR

Sources of error not considered
*Misclassification of aerosol and cloud
*Misclassification of aerosol type
Failure to detect layers

Standard propagation of errors techniques are used to estimate:
*Aerosol extinction at each level

*AOD of each aerosol layer

*Column AOD



Error Estimates

Error in extinction due to an error in calibration:

e[ p(r)] = S,B.(r) | a 200 41 @)
Tpl0,r)
Error in optical depth :
e[7 (0, )] = —0.51n |27
a0, r)
— 05104 1+ SEODIL g,
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Error in extinction due to an error in lidar ratio:

"T2(0,
elop(r)] = —1)SBo(r) + BS B L(r) —_'-,'5'u — ]] .
T pi0,r)

(39)



